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Abstract of J P2001 072432 

PROBLEM TO BE SOLVED: To obtain a lightweight optical glass having a high reflectance. 
SOLUTION: This optical glass has the glass composition of 5-25 wt.% (5 wt.% is not included) of Si02, 
1 1-35 wt.% of B203, 7-40 wt.% of CaO, 5-20 wt.% (20 wt.% is not included) of BaO, 0-15 wt.% (0 wt.% 
is not included) of Ti02, 15-25 wt.% (15 wt.% and 25 wt.% are not included) of La203 and 0-4.5 wt.% 
(0 wt.% and 4.5 wt.% are not included) of Nb205. 


Data supplied from the esp@cenet database - Worldwide 


1. DE 


0. Juni 2008 


faff* t JO 


* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of 
this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim 1] Optical glass characterized by having the following glass 
composition, in % by weight, Si0 2 : 5-25% (5% is not included), B 2 0 3 : 1 1-35%, 
CaO: 7-40%, BaO: 5 to 20% (20% is not included), Ti0 2 : 0-15% (0% is not 
included), La 2 0 3 : 15-25% (15% and 25% are not included), Nb 2 0 5 : 0-4.5% 
(0% and 4.5% are not included). 

[Claim 2] The optical glass according to claim 1, wherein said glass 
composition further contains one or more other oxide, in % by weight: A1 2 0 3 : 
15% or less, P 2 0 5 : less than 5%, MgO: 20% or less, Ge0 2 : 15% or less, SrO: 
30% or less, ZnO: less than 10%, Zr0 2 :18% or less, Gd 2 0 3 : less than 2%, 
Y 2 0 3 : 20% or less, and Ta 2 0 5 : 20% or less. 

[Claim 3] The optical glass according to claim 1 or 2, which further contains a 
defoaming agent in an amount of up to 2% by weight of said glass composition. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optical glass used for a 
camera, the lens of glasses, etc. and more particularly to a lightweight optical 
glass with a high refractive index. 
[0002] 

[Description of the Prior Art]Optical glass with a large refractive index which 
makes BaO, PbO, La 2 0 3 , etc. the main glass composition was conventionally 
used for optical instruments, such as a camera, widely. On the other hand, 
moreover in connection with the flow of the small weight saving of the recent 
years of an optical instrument, a lightweight thing came to be desired with the 
bigger refractive index also about the glass lens used for these. However, in 
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order to enlarge a refractive index more, while more PbO(s) and BaO(s) 
needed to be made to contain, when many these oxides were made to contain, 
there was a problem to which the specific gravity of glass becomes large. 
[0003] 

[Problem(s) to be Solved by the Invention]It sets it as the purpose for this 
invention to be made in view of such a conventional problem, and to provide 
lightweight optical glass moreover with a high refractive index. 
[0004] 

[Means for Solving the Problem] According to this invention, by weight % 
Si0 2 :5-25% (5% is not included), B 2 0 3 :ll-35%, CaO:7-40%, BaO : 5 to 20% 
(20%. is not included), Ti0 2 : 0-15% (0% is not included), La 2 0 3 : 15-25% (15% 
and 25% are not included), Optical glass having Nb 2 O 5 :0-4.5% (0% and 4.5% 
are not included) of glass composition is provided. 

[0005]As an oxide of further others, said glass composition is weight % here, 
and Less than aluminum 2 0 3 : 1 5%. Less than [ P 2 0 5 :5% ], MgO : 20% or less 
and less than Ge0 2 :15%. SrO: Less than 30%, ZnO: It is preferred that one 
sort less than Zr0 2 :18%, less than [ Gd 2 0 3 :2% ], less than Y 2 O 3 :20%, and not 
more than Ta 2 O 5 :20% or two sorts or more are included less than 10%. 
[0006]A defoaming agent may be further included in 2 or less % of the weight 
of the range to said glass composition. 
[0007] 

[Embodiment of the Invention]The result to which this invention persons 
moreover repeated research wholeheartedly about lightweight optical glass 
with the high refractive index, As glass composition, Si0 2 and B 2 0 3 , each of 
CaO, BaO, Ti0 2 , and La 2 0 3 and Nb 2 0 5 - a specific amount -- even if small, 
when it had, it finds out that the optical glass of the above-mentioned purpose 
is obtained, and came to make this invention. 

[0008]Hereafter, the reason which limited the presentation of the optical glass 
of this invention is explained. Below, especially, as long as there is no 
notice, % shall mean weight %. 

[0009]SiO 2 and B 2 0 3 are main composition which forms optical glass first. 
Since non-**** will remain easily at the time of melting while becoming easy 
to devitrify glass if the viscosity at the time of melting of a glass composition 
falls that the content of Si0 2 is 5% or less, shaping becomes difficult and 
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another side content increases more than 25%, The content of Si0 2 was 
determined as 5 to 25% (5% is not included) of range. More desirable content 
is 5.5 to 1 8% of range. 

[0010]On the other hand, if melting nature is bad when there is less content of 
B 2 0 3 than 11%, and there is more another side content than 35%, the viscosity 
at the time of melting will fall and shaping will become difficult. Then, the 
content of B 2 0 3 was determined as 1 1 to 35% of range. More desirable content 
is 13 to 3 0% of range. 

[0011]CaO needed to be made to contain not less than at least 7%, in order to 
stabilize glass and to stop the specific gravity of glass small, but since it 
would become easy to devitrify glass if it was made to contain exceeding 40%, 
it determined the content as 7 to 40% of range. More desirable content is 11 to 
3 0% of range. 

[0012]Although what is necessary is for BaO to have stabilized glass, and just 
to have made it contain not less than at least 5% in order to maintain the 
optical constant made into the purpose of this invention, since the specific 
gravity of glass would become large too much if it is made to contain not less 
than 20%, it determined the content as 5 to 20% (20% is not included) of 
range. More desirable content is 6 to 18% of range. 

[0013]Since Ti0 2 made the specific gravity of glass small and enlarged the 
refractive index, it needed to be made to contain, but since it would become 
easy to color if it was made to contain exceeding 15%, it determined the 
content as 15% or less (0% is not included). The maximum of more desirable 
content is 12%. 

[0014]Since La 2 0 3 enlarges the refractive index of glass, it is necessary to 
make it contain more mostly than 15%, in order to obtain a larger refractive 
index than before but, and if another side content exceeds not less than 25%, 
the specific gravity of glass will become large too much. Then, content was 
determined as 15 to 25% (15 and 25% are not included) of range. 
[0015]Since it has the operation which Nb 2 0 5 makes stabilize glass and is 
made into a high refractive index, it is necessary to make glass contain but, 
and since specific gravity is large compared with Ti0 2 , if it is made to contain 
not less than 4.5%, the specific gravity of glass will become large too much. 
For this reason, content was made into less than (0% is not included) 4.5%. 
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[0016]aluminum 2 O 3 , P 2 0 5 , MgO, The above-mentioned glass composition may 
be made to carry out specific amount content of one sort of Ge0 2 , SrO, ZnO, 
Zr0 2 , and Gd 2 0 3 , Y 2 0 3 , and Ta 2 0 5 , or the two sorts or more further as 
occasion demands. The reason limited to these oxides is explained below, 
respectively. 

[0017]Although aluminum 2 0 3 raises the chemical durability of glass first, if 
the content exceeds 15%, the refractive index of glass will become small, and 
it becomes easy to devitrify. Then, 15% or less of content is desirable. The 
maximum of more desirable content is 8%. 

[001 8] As for content, although P 2 0 5 has the work which adjusts the viscosity 
at the time of melting of a glass composition, since volatile matter content 
will increase if the content will be not less than 5%, it is desirable to consider 
it as less than 5%. The maximum of more desirable content is 3%. 
[0019]Although MgO stabilizes glass like CaO and it has the operation which 
stops the specific gravity of glass small, since specific gravity is somewhat 
large compared with CaO, the content is good to consider it as 20% or less. 
The maximum of more desirable content is 10%. 

[0020]Although Ge0 2 has the operation which raises the refractive index of 
glass further, since the specific gravity of glass will become large if it is made 
to contain exceeding 15%, content is good to use less than 15wt%. The 
maximum of more desirable content is 5%. 

[0021]Although SrO is useful to the stabilization of glass and refractive-index 
adjustment, since it will become easy to devitrify glass if it is made to contain 
exceeding 30%, 30% or less of content is desirable. The maximum of more 
desirable content is 20%. 

[0022]As for the content, although ZnO is useful for adjusting the refractive 
index of glass and raising the melting nature of glass composition, since the 
effect proportional to content is not acquired even if it makes it contain not 
less than 10%, it is preferred to consider it as less than 10%. The maximum of 
more desirable content is 9%. 

[0023]Although Zr0 2 raises the chemical durability of glass, since it will 
become easy to devitrify glass rapidly if it is made to contain exceeding 18%, 
18% or less of the content is desirable. The maximum of more desirable 
content is 12%. 
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[0024]Although Gd 2 0 3 has the work which enlarges the refractive index of 
glass like La 2 0 3 and it also has the work which stabilizes glass further, Since 
specific gravity is larger than La 2 0 3 , when it is made to contain not less than 
2%, the specific gravity of glass may become large too much. Therefore, when 
making it contain, it is desirable to consider it as less than 2%. The maximum 
of more desirable content is 1%. 

[0025]Although Y 2 0 3 has the work which enlarges the refractive index of 
glass like La 2 0 3 , Since the specific gravity of glass may become large too 
much when it is made to contain more mostly than 20%, since specific gravity 
is larger than La 2 0 3 , when making it contain, it is desirable to consider it as 
20% or less. The maximum of more desirable content is 10%. 
[0026]Although Ta 2 0 5 raises the refractive index of glass and also raises 
chemical durability, since the specific gravity of glass will become large too 
much if content exceeds 20%, when making it contain, it is desirable to 
consider it as 20% or less. The maximum of more desirable content is 15%. 
[0027] A defoaming agent may be made to contain in 2 or less % of the weight 
of the range to said glass composition. When there is more content of a 
defoaming agent than 2 % of the weight, there is a possibility that the problem 
of glass devitrifying or coloring may arise. The maximum of more desirable 
content is 0.5 % of the weight. As a defoaming agent which can be used, there 
is no limitation in particular, and a publicly known thing can be used until 
now, for example, Sb 2 0 3 , As 2 0 3 , etc. can use it conveniently. 
[0028]In addition, as occasion demands, a clarifying agent, colorant, etc. may 
be added in proper quantity to said glass composition for the purpose, such as 
founding, coloring, and decolorization. 

[0029]There is no limitation in particular in the manufacturing method of the 
optical glass of this invention, and a publicly known manufacturing method 
can be used until now. For example, an oxide, carbonate., a nitrate, an 
phosphate, an orthophosphoric acid, etc. which carry out considerable 
respectively are used as a raw material of each ingredient, weighing is carried 
out to a desired rate, and it fully mixes with powder or a fluid, and is 
considered as a preparation raw material. This is supplied to the quartz 
crucible or platinum crucible in t-he electric furnace heated by 1200-1400 **, 
and it casts, cools slowly and manufactures to the iron molds which carried 
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out stirring uniformity and were beforehand heated after melting clear. Or 
continuous fabrication is carried out using a continuous melting device. 
[0030] 

[Example]An example explains this invention still more concretely below. 
This invention is not limited to these examples, and unless a notice has inside 
of an example, and "%" especially, "% of the weight" is meant. 
[0031]Heating and dissolving were carried out having prepared an oxide, 
carbonate, a nitrate, an phosphate, etc. which are the raw materials of glass, 
having fully mixed with powder or a fluid, having accomplished with the 
preparation raw material, having supplied this to the platinum crucible in an 
electric furnace, and agitating at 1200-1400 ** for 1 to 3 hours so that it may 
become a target system shown in the example table 1. It cast and cooled 
slowly to the iron molds which carried out stirring uniformity and were 
beforehand heated after clear, and the optical glass of this invention was 
manufactured. The refractive index (n<j) and Abbe number (nud), and the 
specific gravity sg to d line of this optical glass were measured. A 
measurement result is combined with Table 1 and shown. 

[0032]The raw material was prepared so that it might become the glass 
composition shown in the two to example 12 table 1, and the optical glass of 
this invention was manufactured like Example 1. The refractive index (n d ) of 
this optical glass and an Abbe number (nu d ), and specific gravity (sg) were 
measured like Example 1. A measurement result is combined with Table 1 and 
shown. 
[0033] 
[Table 1] 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

1 2 

S i0 2 

5. 8 

5. 3 

5. 1 

5. 1 

8. 0 

7. 0 

10, 0 

5. 3 

5. 2 

2 3. 5 

9. 0 

12. 9 

B 2 0 ? 

2 3.2 

2 5.5 

2 8. 4 

3 2.5 

2 2. 0 

2 4, 0 

19. 6 

19.0 

18.6 

13. 9 

2 1.0 

16. 2 

Ca O 

1 2. 5 

11. 2 

15.2 

8. 8 

3 8. 7 

8. 2 

7. 5 

8* 8 

8. 0 

15.7 

7. 0 

7. 5 

BaO 

5. 0 

5. 0 

5. 0 

6, 0 

5. 2 

6, 5 

6 . 0 

19.5 

6. 9 

7. 0 

5. 2 

5, 0 

T i Q 9 

7, 5 

5. 0 

2. 9 

0. 8 

3. 3 

15.0 

14. 5 

11.7 

14.0 

7. 3 

7. 4 

13. 3 

L a Z Q 3 

2 4.5 

2 4. 7 

15.5 

2 4. 8 

2 0. 3 

15.5 

15. 1 

15. 4 

15. 5 

15.1 

16. 0 

15.5 

Nb 2 O fi 

4. 0 

4. 0 

1. 9 

0. 3 

1. 5 

4 . 3 

3. 5 

0, 6 

0. 5 

0. 6 

1 . 9 

0, 5 

A 1 2 0 3 









14. 2 




P 2 O s 









4 > 6 




MgO 







7. 0 

5. 0 



18. 4 


Ge ° ? 







3. 0 

1 4. 7 





S r O 









3. 0 

3. 9 


2 9. 1 

! ZnO 



1. 8 






9. 5 

9. 8 

9. 6 


Z r 0 2 

10. 0 

11.9 

4. 5 

1 7. 1 

1. 0 





3. 2 

4. 5 


Gd 2 O a 



0. 4 




1. 8 






Y 2 O a 

7. 5 

7, 4 

1 9. 3 

4. 6 









T a 2 O s 






19.5 

12.0 






S b fl o 3 








0. 1 


0. 2 


0. 1 

A S 2 O 3 






0. 1 

0. 2 







1,8 1 
3 8.5 
3. 92 

1 . 7 9 
4 0.7 
3.9 1 

1. 7 4 
4 6.6 
3.7 3 

1, 74 
4 9.0 
3.7 5 

1.7 1 
4 6.6 
3.4 0 

1. 84 
2 9. 2 
3. 9 1 

1.8 1 
3 2.2 
3.8 1 

1. 7 7 
3 6. 9 
3.8 7 

1. 74 
3 6.2 
3.5 1 

1.73 
4 2.2 
3.6 2 

1. 74 
4 1,2 
3. 59 

1 . 7 7 

3 7.2 
3.8 5 


[0034]With the optical glass of Examples 1-12, the refractive index indicated 
the high refractive index to be the range of 1.71-1.84, and specific gravity was 
also a thing of 3.92 or less and low specific gravity. In addition, the Abbe 
number also showed 29.2 or more and low distribution. 
[0035] 

[Effect of the Invention]Moreover in this invention, low specific gravity, i.e., 
lightweight optical glass, is obtained with a high refractive index by carrying 
out specific ratio content of the specific presentation. 
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